This report presents results of the Seasonal Kendall trend procedure (Hirsch and others, 1982) applied to measurements of dissolved oxygen (DO) concentration and fecal coliform bacteria populations at stations in the U.S. Geological Survey's National Stream Quality Accounting Network (NASQAN) for the period October 1974 through October 1981. The Seasonal Kendall procedure was designed for analysis of time trends in seasonally varying waterquality data from fixed, regularly-sampled monitoring sites such as those which comprise the NASQAN network. In addition to a test for trend, the statistical procedure includes an estimate of the median rate of change of quality over the sampling period (trend slope) and a method for flow-adjusting the data to correct for effects of changing stream flow on trend in the waterquality record._!/ Trend is defined here simply as monotonic change with time, occurring either as an abrupt or gradual change in water quality.
_L/ Flow adjustment of fecal coliform bacteria measurements required modification of the Seasonal Kendall procedure to include log transformations of these data (R. M. Hirsch, personal communication, 1982) .
A previous report (Smith and others, 1982) The observed trends indicating improving DO concentration may or may not be related to efforts of the past decade to control oxygen-demanding substances in water, including both point and non-point sources of those substances.
In the absence of detailed information on changes in specific sources of organic pollution, it is impossible to be conclusive about the causes of trends in DO concentration at NASQAN stations, which are located on major U.S. rivers, typically draining areas of thousands of square miles. Future planned analysis of these data may shed further light on the causes of the observed trends.
Nevertheless, it is possible to proceed a further step towards separating man-induced changes in dissolved oxygen concentration from possible natural causes of the DO trends reported here. "Wet-year" versus "dry-year" effects are at least largely corrected for in figure 1 through flow adjustment, as referred above. But another important exogenous variable potentially affecting DO trends is temperature through its inverse relationship to the saturation level of dissolved oxygen. In the absence of other effects on DO, trends in water temperature (climatically induced or otherwise) would be expected to result in trends of the opposite direction in DO concentration. This effect can be corrected for by applying the trend testing procedures to values of DO "deficit" (calculated as saturation concentration minus observed concentration) based on water-temperature data collected at the time of DO sampling. Again, it is impossible on the basis of presently available data to be conclusive about the causes of trends in either direction because of the many sources of fecal coliform bacteria in large rivers included in the NASQAN program.
